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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 17 
September 2008 has been entered. 

Response to Amendment 

2. Applicant's amendment was received on 9/17/2008, and has been entered and 
made of record. 

Claims 2,5,8,11,14,17 and 1 9-24 have been cancelled and currently claims 1,3,4, 6, 
7, 9, 1 0, 1 2, 1 3, 1 5, 1 6, 1 8 and 25 to 27 remain pending, of which claims 1,4,7,10,13, 
16, and 25 to 27 are independent. 

Response to Remark/Arguments 

3. Applicant's arguments with respect to the above claims have been fully 
considered and the reply to the arguments is presented as follows: 
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• Applicant's arguments, "Rejection Under 35 U.S.C. § 112", 2 nd paragraph, 
page 12, Remarks, with respect to claims 1, 3, 4, 6, 25, 26 and 27 have 
been fully considered and are persuasive. The rejection of claims 1, 3, 4, 
6, 25, 26 and 27 under 35 U.S.C. § 112 Second Paragraph has been 
withdrawn. 

• Applicant's arguments, "Claim Rejections Under 35 U.S.C. § 103(a)", 
Pages 12-18, Remarks, with respect to claims 1, 3, 4, 6, 7, 9, 10, 12, 13, 
15, 16, 18 and 25 to 27 have been fully considered but are moot in view of 
the new ground(s) of rejection. 



Claim Objection 

4. Claims 1 , 7, and 1 3 are objected to under 37 CFR 1 .75 as being a substantial 
duplicate of claims 4, 10, and 16. When two claims in an application are duplicates or 
else are so close in content that they both cover the same thing, despite a slight 
difference in wording, it is proper after allowing one claim to object to the other as being 
a substantial duplicate of the allowed claim. See MPEP § 706.03(k). Claim 1 is directed 
to an image processing apparatus and claim 4 is directed to a print control apparatus, 
and these claims have identical features. Comparison of these claims are presented in 
the table below: 





Claim 1 






Claim 4 


Preamble 


An imaqe processinq apparatus 
for executing an error diffusion 
process to a plurality of density 
components, comprising: 


Preamble 


A print control apparatus for 
executing an error diffusion 
process to a plurality of density 
components, comprising: 
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A 


a processor and a memory; 




A 


a processor and a memory; 


B 


a first processing executing unit 
that executes_the error diffusion 
process by changing at least 
one of a quantization threshold 
value and a quantization 
diffusion coefficient which are 
used for the error diffusion 
process on the basis of 
information on one of the 
density components to be 
processed; 




B 


a first processing executing unit 
that executes the error diffusion 
process by changing at least 
one of a quantization threshold 
value and a quantization 
diffusion coefficient which are 
used for the error diffusion 
process on the basis of 
information on one of the 
density components to be 
processed; 


C 


a second processing unit that 
executes the error diffusion 
process by setting, into fixed 
values, the quantization 
threshold value and the 
quantization diffusion coefficient 
which are used for the error 
diffusion process, wherein the 
error diffusion process by the 
second processing unit requires 
a lighter processing load than 
the error diffusion process by 
the first processing unit; and 




C 


a second processing unit that 
executes the error diffusion 
process by setting, into fixed 
values, the quantization 
threshold value and the 
quantization diffusion coefficient 
which are used for the error 
diffusion process, wherein the 
error diffusion process by the 
second processing unit requires 
a lighter processing load than 
the error diffusion process by 
the first processing unit; and 


D 


an error diffusion processing 
control controlling unit that 
controls to execute, bv the first 
processing unit, the error 
diffusion process to density 
components of a similar color 
among the plurality of density 
components by executing the 
error diffusion process to the 
density component whose 
highest density which can be 
expressed is low, and 
executing, by the second 
processing unit, the error 
diffusion process to the density 
component whose highest 
density which can be expressed 
is high. 




D 


an error diffusion processing 
control unit that controls to 
execute, by the first processing 
unit, the error diffusion process 
to density components of a 
similar color among the plurality 
of density components by 
executing the error diffusion 
process to the density 
component whose highest 
density which can be expressed 
is low, and executing, by the 
second processing unit, the 
error diffusion process to the 
density component whose 
highest density which can be 
expressed is high. 



Claim 7 is directed to an image processing method and claim 10 is directed to a 
print control method, and both claims have identical features similar to the table listed 
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above. Claim 13 is direct to a computer-readable storage medium on which is stored an 
image processing program, and claim 16 is directed to a computer-readable storage 
medium on which is stored a print control program, and these claims have identical 
features similar to the table listed above. 



Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1, 3, 4, 6, 7, 9, 10, 12, 13, 15, 16, 18 and 25 to 27 are rejected under 35 
U.S.C. 1 12, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. With respect 

to Claim 1 , limitations recite, "an error diffusion processing control unit that controls to 
execute, by the first processing unit, the error diffusion process to density components of a 
similar color among the plurality of density components by executing the error diffusion process 
to the density component whose highest density which can be expressed is low , and executing, 
by the second processing unit, the error diffusion process to the density component whose 

highest density which can be expressed is high ", (emphasis added). The underlined phrases 
are confusing. For instance, does "the density component" is the same component 
having highest density executed by both first and second process unit? The feature of 
the limitation, "can be expressed is low" and "can be expressed high" is also confusing. 
For example, "can be expressed" implies that there is another operation or process. Is 
the operation or process to show, to display, to record or to print the result of error 
diffusion process? If so, what are the subject or element and value to be expressed? Is 
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value of density, error diffusion coefficient or threshold to be expressed as "low" or 
"high"? And what is the guideline used to determine "low" and "high"? Further, "can be 
expressed low" or "can be expressed high" will NOT carry any weights in the claim 
because it is not an essential step, function or process : it is just possible to be 
expressed "low" or "high". 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1, 3, 4, 6, 7, 9, 10, 12, 13, 15, 16 and 18 are rejected under 35 U.S.C. 

1 03(a) as being unpatentable over Takano et al (US 6,643,031 ) (Takano' 031 ) in view of 
Cooper et al (US 6,356,363) (Cooper' 363) and further in view of Spaulding et al (US 
7,064,869) (Spaulding' 869). 
Regarding claim 1 . 

Tankano' 031 discloses an image processing apparatus (Tankano' 031 
discloses an image processing apparatus of Fig. 1, col 6, lines 21-26) for executing 
an error diffusion process to a plurality of density components (Tankano' 031 
discloses error diffusion process to density components in Fig. 27, col 20, lines 
55-62), comprising: 
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a processor and a memory (e.g. a halftone processor of Fig. 3, and detail of the 
processor is described in col 8, lines 1-8); 

a first processing unit (e.g. Second Error Diffusion 6004 of Fig. 23, col 18, lines 24- 
30) that executes the error diffusion process on the basis of information on one of the 
density components to be processed (Tankano' 031 discloses number of 
embodiments teaching multiple halftoning and error diffusion functions, each 
process is based on density components, e.g. comparing density with threshold 
value to determine which error diffusion process is used for error calculation and 
distribution, col 19, line 65 to col 20, line 40); 

a second processing unit (e.g. First Error Diffusion 6003 of Fig. 23, col 18, lines 24- 
30) that executes the error diffusion process by setting, into fixed values, the 
quantization threshold value and the quantization diffusion coefficient (e.g. 
predetermined threshold value, col 20, lines 25-40) which are used for the error 
diffusion process, wherein the error diffusion process by the second processing unit 
requires a lighter processing load (e.g. "In the first error diffusing means 6003, the 
quantization number is large, so fine non-image portions appear, and the 
distribution of these non-image portions has a short period " indicating that the 
process requires a lighter processing load, col 19, lines 46-50) than the error 
diffusion process by the first processing unit (Tankano' 031 discloses that the First 
Error Diffusion means 6003 takes shorter time than the Second Error Diffusion, 
thus the First Error Diffusion Means 6003 requires lighter process load than the 
Second Error Diffusion means 6004, col 19, lines 46-57); and 
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an error diffusion processing control unit (e.g. Halftone Processing Processor 135 
includes Halftone Processing Selecting means 6006 of Fig. 23) that controls to 
execute, by the first processing unit, and executing, by the second processing unit 
(Tankano' 031 discloses a halftone processing processor to control error 
diffusion process by comparing threshold values to determine which error 
diffusion processing means to process the input image based on density 
component, Fig. 23, col 18, lines 24-42 and col 20, lines 16-40). 

Tankano' 031 does not explicitly disclose changing at least one of a quantization 
threshold value and a quantization diffusion coefficient which are used for the error 
diffusion process; the error diffusion process to density components of a similar color 
among the plurality of density components by executing the error diffusion process to 
the density component whose highest density which can be expressed is low; the error 
diffusion process to the density component whose highest density which can be 
expressed is high. 

Cooper' 363 teaches changing at least one of a quantization threshold value and 
a quantization diffusion coefficient which are used for the error diffusion process 
(Cooper' 363 discloses a threshold generating and updating process for each 
color plane for dithering process, Fig. 28A and col 35, lines 52-64 and col 37, lines 
33-40); and 

Spaulding' 869 teaches the error diffusion process to density components of a 
similar color among the plurality of density components by executing the error diffusion 
process to the density component (Spaulding' 869 discloses multi-channel color 
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halftone processes where density of same or similar colors have different density 
are processed in Figs. 6, 7 and 9, col 5, line 52-60, col 13, lines 58-67). 

Having an image processing apparatus of Takano' 031 reference and then given 
the well-established teaching of Cooper' 363 reference, it would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
image processing apparatus of Takano' 031 reference to include changing at least one 
of a quantization threshold value and a quantization diffusion coefficient which are used 
for the error diffusion process as taught by Cooper' 363 reference since doing so would 
improve image process quality by adjusting threshold values in all tone level and further 
the technique provided could easily be established for one another with predictable 
results; and then to modify the combination of Takano' 031 and Cooper' 363 to include 
the error diffusion process to density components of a similar color among the plurality 
of density components by executing the error diffusion process to the density 
component as taught by Spaulding' 869 since doing so would improve error diffusion 
process efficiency by processing density component one color channel a time, and 
further the process provided could easily be established for one another with predictable 
results. 

Regarding claim 4. 

Claim 4 is directed to a printer control apparatus claim which substantially 
corresponds to the operation of the device in claim 1 with identical features directly 
corresponding to the function of device elements in claim 1 . Thus claim 4 is rejected as 
set forth above for claim 1 . 
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Regarding claim 7. 

Claim 7 is directed to an image process method claim which substantially 
corresponds to operation of the device in claim 1 with method steps directly 
corresponding to the function of device elements in claim 1 . Thus, claim 7 is rejected as 
set forth above for claim 1 . 

Regarding claim 13. 

Claim 13 is directed to a computer-readable storage medium claim which 
substantially corresponds to operation of the device in claim 1 with processing steps 
directly corresponding to the function of device elements in claim 1. Thus, claim 13 is 
rejected as set forth above for claim 1 . 

Regarding claim 10. 

Claim 10 is directed to a printer control process method claim which substantially 
corresponds to operation of the device in claim 4 with method steps directly 
corresponding to the function of device elements in claim 4. Thus, claim 10 is rejected 
as set forth above for claim 4. 

Regarding claim 16. 

Claim 16 is directed to a computer-readable storage medium claim which 
substantially corresponds to operation of the device in claim 4 with processing steps 
directly corresponding to the function of device elements in claim 4. Thus, claim 16 is 
rejected as set forth above for claim 4. 

Regarding claim 3. 
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Tankano' 031 discloses wherein said first processing unit is an error diffusion 
process for executing quantization on the basis of information of the other density 
components among said plurality of density components (Tankano' 031 discloses 
multiple error diffusion processing units each quantization process is based on a 
plurality density components including other density components, Figs. 20, 23 and 2, 
and col 20, lines 16-40). 

Regarding claim 6. 

Claim 6 recites identical features of claim 3. Thus claim 6 is rejected for the same 
reason discussed in the rejection of claim 3. 
Regarding claim 9. 

Claim 9 recites identical features of claim 3. Thus claim 9 is rejected for the same 
reason discussed in the rejection of claim 3. 
Regarding claim 12. 

Claim 12 recites identical features of claim 3. Thus claim 12 is rejected for the 
same reason discussed in the rejection of claim 3. 
Regarding claim 15. 

Claim 15 recites identical features of claim 3. Thus claim 15 is rejected for the 
same reason discussed in the rejection of claim 3. 
Regarding claim 18. 

Claim 18 recites identical features of claim 3. Thus claim 18 is rejected for the 
same reason discussed in the rejection of claim 3. 
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9. Claims 25, 26 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Takano et al (US 6,643,031 ) (Takano' 031 ) in view of in view of Spaulding et al 
(US 7,064,869) (Spaulding' 869) and further in view of Kakutani (US 6,943,918). 
Regarding claim 25. 

Tankano' 031 discloses an image processing apparatus (Tankano' 031 
discloses an image processing apparatus of Fig. 1, col 6, lines 21-26) for executing 
an error diffusion process to a plurality of density components (Tankano' 031 
discloses error diffusion process to density components in Fig. 27, col 20, lines 
55-62), comprising: 

a processor and a memory (e.g. a halftone processor of Fig. 3, and detail of the 
processor is described in col 8, lines 1-8); 

a first processing unit (e.g. Second Error Diffusion 6004 of Fig. 23, col 18, lines 24- 
30) that executes the error diffusion process by changing at least one of a quantization 
threshold value and a quantization diffusion coefficient which are used for the error 
diffusion process on the basis of information on one of the density components to be 
processed (Tankano' 031 discloses number of embodiments teaching multiple 
halftoning and error diffusion functions, each process is based on density 
components, e.g. comparing density with threshold value to determine which 
error diffusion process is used for error calculation and distribution, col 19, line 
65 to col 20, line 40); 

a second processing unit (e.g. First Error Diffusion 6003 of Fig. 23, col 18, lines 24- 

30) that executes the error diffusion process by setting, into fixed values, the 
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quantization threshold value and the quantization diffusion coefficient (e.g. 
predetermined threshold value, col 20, lines 25-40) which are used for the error 
diffusion process, wherein the error diffusion process by the second processing unit 
requires a lighter processing load (e.g. "In the first error diffusing means 6003, the 
quantization number is large, so fine non-image portions appear, and the 
distribution of these non-image portions has a short period " indicating that the 
process requires a lighter processing load, col 19, lines 46-50) than the error 
diffusion process by the first processing unit (Tankano' 031 discloses that the First 
Error Diffusion means 6003 takes shorter time than the Second Error Diffusion, 
thus the First Error Diffusion Means 6003 requires lighter process load than the 
Second Error Diffusion means 6004, col 19, lines 46-57); and 
an error diffusion processing control unit (e.g. Halftone Processing Processor 135 
includes Halftone Processing Selecting means 6006 of Fig. 23) that controls to 
execute, by the first processing unit, and executing, by the second processing unit 
(Tankano' 031 discloses a halftone processing processor to control error 
diffusion process by comparing threshold values to determine which error 
diffusion processing means to process the input image based on density 
component, Fig. 23, col 18, lines 24-42 and col 20, lines 16-40). 

Tankano' 031 does not explicitly disclose the error diffusion process of the 
density components of a similar color among the plurality of density components; the 
error diffusion process to the density component whose droplet is small; the error 
diffusion process to the density component whose droplet is large. 
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Spaulding' 869 teaches the error diffusion process to density components of a 
similar color among the plurality of density components by executing the error diffusion 
process to the density component (Spaulding' 869 discloses multi-channel color 
halftone processes where density of same or similar colors have different density 
are processed in Figs. 6, 7 and 9, col 5, line 52-60, col 13, lines 58-67); and 

Kakutani' 918 teaches the error diffusion process to the density component 
whose droplet is small (Kakutani' 918 discloses error diffusion process for small 
and large dot size based on density component, in Fig. 12, and col 12, line 19 to 
col 13, line 10); the error diffusion process to the density component whose droplet is 
large (Kakutani' 918 discloses error diffusion process for small and large dot size 
based on density component, in Fig. 12, and col 12, line 19 to col 13, line 10). 

Having an image processing apparatus of Takano' 031 reference and then given 
the well-established teaching of Spaulding' 869 reference, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
image processing apparatus of Takano' 031 reference to include the error diffusion 
process to density components of a similar color among the plurality of density 
components by executing the error diffusion process to the density component as 
taught by Spaulding' 869 since doing so would improve error diffusion process 
efficiency by processing density component one color channel a time, and further the 
process provided could easily be established for one another with predictable results; 
then to modify the combination of Takano' 031 and Spaulding' 869 to include the error 
diffusion process to the density component whose droplet is small; the error diffusion 
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process to the density component whose droplet is large as taught by Kakutani' 918 
since doing so would improve image quality by error diffusion processing large droplet 
or large dot, and small droplet or small dot since the expression of large dot and small 
dot have different visual effect, and further the technique provided could easily be 
established for one another with predictable results. 
Regarding claim 26. 

Claim 26 is directed to an image process method claim which substantially 
corresponds to operation of the device in claim 15 with method steps directly 
corresponding to the function of device elements in claim 25. Thus, claim26 is rejected 
as set forth above for claim 25. 

Regarding claim 27. 

Claim 27 is directed to a computer-readable storage medium claim which 
substantially corresponds to operation of the device in claim 25 with processing steps 
directly corresponding to the function of device elements in claim 25. Thus, claim 27 is 
rejected as set forth above for claim 25. 
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Conclusion 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven Kau whose telephone number is 571-270-1 120 
and fax number is 571-270-2120. The examiner can normally be reached on M-F, 
8:30am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Moore can be reached on 571-272-7437. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 

/Steven Kau/ 
Examiner, Art Unit 2625 
10/31/2008 



/David K Moore/ 

Supervisory Patent Examiner, Art Unit 2625 



